Introduction
We have documented significant heterogeneity in HLA-B patterns in clinical subgroups of patients with Addisonian pernicious anaemia. In patients without endocrine disease Royal Melbourne Hospital, Victoria 3050, Australia BERTA UNGAR, MD, FRACP, deputy director, department of haematology J D MATHEWS, MD, PHD, NHMRC (Australia) principal research fellow, University of Melbourne department of medicine B D TAIT, PHD, senior scientist, tissue-typing laboratory D C COWLING, MD, FRACP, director, department of haematology pernicious anaemia was associated with HLA-B7 and B12, whereas in patients with coexistent endocrine disease pernicious anaemia was associated with HLA-B8, B15, and B18. 1 The purpose of the present study was to test for associations between pernicious anaemia and HLA-DR antigens and to determine what bearing these might have on the pathogenesis of pernicious anaemia and its relation to autoimmune endocrine disease.
Patients and methods
We studied 66 unrelated Caucasians with pernicious anaemia who attended this hospital for treatment or review during 1979-80. They comprised 25 men and 41 women aged 20 to 94 years (mean age 66 5 years) who satisfied the standard diagnostic criteria for Addisonian pernicious anaemia.2 All had impaired vitamin B,2 absorption, shown by a Schilling test result of 0-50,' . Serum antibodies to human parietal cells were present in 60 patients and to intrinsic factor in 31.
Of the 66 patients, 48 (17 men and 31 women) were clinically free of endocrine disease ("non-endocrine" subgroup), while 18 (eight men and 10 women) had known endocrine disease ("endocrine" subgroup). Three of these patients (including one diabetic) had thyrotoxicosis due to Graves's disease, five had primary myxoedema, one (a diabetic) had idiopathic Addison's disease of the adrenals, one had myasthenia gravis, and 10 had diabetes mellitus (seven were dependent on insulin). pattern in patients without endocrine disease was significantly different from that in control subjects (p = 0-001), whereas the overall pattern for patients with endocrine disease was not significantly different from that of controls, despite an association of HLA-DR4 with the endocrine subgroup. In the non-endocrine subgroup there was a highly significant excess of HLA-DR2 (relative risk 3 70; p <00005), a non-significant excess of DR4 (relative risk 1-66; p=0-16), and a deficiency of DR3 (relative risk 0 30; p=0-01) and DRW6 (relative risk 0 30; p =005). On inspection, it appeared that the effects related to HLA-B locus antigens, which were similar to those described before,' would be best explained as being secondary to the linkage disequilibrium between HLA-B and HLA-D locus alleles. Table III summarises the distributions of combinations of HLA-DR antigens according to subject group. There was a highly significant excess of certain combinations in the non-endocrine group compared with control subjects (p=0 003), with major contributions from DR2/DR4 (relative risk 6-85; p=0 0005), DR2/DR3 (relative risk 4-55; p=004), and DR4/DR5 (relative risk 5-38; p=0 04). Patients with endocrine disease differed from the non-endocrine group (p = 0-01), notably because of an excess of DR3/DR4 (relative risk was large but undefined because the DR3/DR4 genotype was absent from the non-endocrine subgroup; p = 0-03). Table IV shows the relation of the DR2/DR4 effect to the separate effects of DR2 and DR4 in the non-endocrine subgroup of patients. Relative to subjects with neither DR2 nor DR4, the risks were 10-15 for DR2+/DR4+, 284 for DR2+/DR4-, and 1-27 for DR2-/ DR4+. Hence the separate effects of DR2 and DR4 may be less important than the interactive effect of DR2/DR4. Discussion Genetic heterogeneity in Addisonian pernicious anaemial is suggested by its familial aggregation7 in the absence of a simple pattern of inheritance and by its association with autoimmune endocrine diseases8. The HLA associations are likewise complex, with evidence that different HLA-B-linked genes may interact to influence susceptibility or survival.'
In the absence of autoimmune endocrine disease there is an increased risk of pernicious anaemia in subjects who are HLA-DR2 and in subjects who are DR4, but the risk is greatest in subjects with DR2/DR4 and those with DR4/DR5. There is a decreased risk of pernicious anaemia in subjects who are DR3, unless this occurs with DR2; in such patients with pernicious anaemia DR2 may decrease the risk of endocrine disease.9
There is also an increased risk of pernicious anaemia in subjects who have autoimmune endocrine disease. 8 Our findings indicate that the risk is increased for subjects with DR3 or DR4, and may be greatest in subjects with both DR3 and DR4.
Probably the risk of pernicious anaemia is most closely related to specific combinations of pairs of HLA-DR antigens; for example, DR2/DR4 is most strongly associated with nonendocrine disease, and DR3/DR4 is most strongly associated with endocrine disease. This suggests that the effects of the different HLA-DR haplotypes are interactive and non-additive and that the effects of combinations of DR haplotypes are not merely the sum of the average effect of each haplotype. The effect of HLA-DR2 in attenuating the association of DR3 with endocrine disease" (table III) further exemplifies this concept. Non-additive genetic interactions with MHC haplotypes have been described in diabetes mellitus9 and in other conditions, including an immune response system in mice."
Our observations confirm that there is genetic heterogeneity in pernicious anaemia and that some of this heterogeneity is related to the presence or absence of associated endocrine disease. The complexity of HLA-DR patterns between and within the clinical subgroups suggests that HLA-DR-linked alleles may interact in a complex way to influence susceptibility or resistance to the gastric-endocrine group of autoimmune disorders.
"Dorf ME, Stimpfling JH. ONE HUNDRED YEARS AGO SIR,-About eight months ago, you were good enough to allow me to point out that, in cases of deaths from chloroform, it transpired in evidence that little of the drug was used; that it was given on one thickness of lint, or flannel; also, that the patient was quickly placed under its full influence, where death took place during or after the anaesthetised state. I pointed out how unfair it was for a section of the profession to pour pure chloroform vapour into patients' lungs, and, in cases of death, attribute the death to the use of the drug.
As Dr Jacob then attacked my views, I now use his statistics to show him and the profession I was right. In every case he has recorded, direct evidence is given that chloroform vapour was poured into the patients' lungs from lint, flannel, or inhalers (vide his table). In Cases No 32 and 88, no mention is made of how the towel and napkin were used; that is, held over the face or not.
Is it not true that chloroform vapour is a cardiac depressant ? That the prospect of an operation is also a cardiac depressant ? That, in ordinary stethoscopic examinations, patients often feel faint, and ask for water; and, if standing, ask to sit down ? Again: is the vapour of chloroform heavier than air ? Can air circulate as freely when a meshed thing like lint, flannel, or even a lady's veil, is held over the face, as if no such impediment were there ? Does the air breathed during chloroform administration require mixing with only a small percentage of chloroform vapour (5 per cent.), and no more? But, some say, patients die after they have come out of the chloroform. To this I reply, that such patients as much "come out" of the chloroform because they are seen to recover some of their senses, as the partridge, fatally struck with a shot, may be said to come out of it, because it is seen to fly as straight after the shot as before it for half a mile, then rise perpendicularly into the air ("tour," as sportsmen call it), and drop dead.
The first death from the administration of good respirable air, properly charged with chloroform vapour, has yet to happen; and I challenge Dr Jacob, or any member of the profession, to record a wellauthenticated case, when the vapour has been administered on rational principles, and the patient's heart and pulse have been let alone. 
